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Mr. Jason Pelton 

Project Manager 

New York State Department of Environmental Conservation 

Remedial Bureau D 

625 Broadway 

Albany, New York   12233-7015 

Subject: 

2019 Annual Operation Maintenance and Monitoring Report,  

Operable Unit 2, Northrop Grumman Systems Corporation and Naval Weapons 

Industrial Reserve Plant (NWIRP) Sites, Bethpage, New York. 

(NYSDEC Site #s 1-30-003A and B) 

Water Contour Figures and Table of Contents Revisions 

 

Dear Jason: 

On behalf of Northrop Grumman Systems Corporation (Northrop Grumman), 

Arcadis is providing the NYSDEC with the below responses to your questions 

related to the water contour figures (i.e., Figures 9 and 10) from the Operable 

Unit 2 (OU2) 2019 Annual Operation Maintenance and Monitoring Report.  

Upon further review of Figures 9 and 10 originally included in the subject report, 

CADD-related typos, including presentation of the 4Q 2018 contour line “layer” 

being mistakenly shown (Figure 9), and inaccurate title/date blocks (Figures 9 

and 10) were noted.  The date typos were also carried over into the Table of 

Contents. Electronic PDF copies of revised Figures 9 and 10 and the affected 

page of the Table of Contents are provided herein. Hard copies can be provided 

upon request. 

Please note that the revisions to the contour lines on Figure 9 do not represent a 

substantial difference from what was previously submitted and do not materially 

change overall groundwater flow directions or our findings and conclusions. 

We regret any confusion that this issue may have caused.  
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Please contact us if you have any questions or comments. 

Sincerely, 

Arcadis of New York, Inc. 

 

 

 

Christopher Engler, P.E.  

New York PE-069748 

Vice President 
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LINE OF EQUAL WATER-LEVEL ELEVATION

IN FEET RELATIVE TO MEAN SEA LEVEL

(DASHED WHERE LESS CONTROL)

WATER-LEVEL ELEVATION IN FEET

RELATIVE TO MEAN SEA LEVEL

DIRECTION OF HORIZONTAL COMPONENT OF

GROUNDWATER FLOW

OPERABLE UNIT 2

OPERABLE UNIT 3

DUE TO ANOMALOUS VALUE RECORDED IN

FOURTH QUARTER 2018, SECOND QUARTER DATA

IS FACTORED IN RELATIVE TO THE NEARBY WELLS

(66.89)

NOTES:

1. NORTHROP GRUMMAN ONCT WELLS 1, 3R, 17, 18 AND 19 SCREENED IN DEEP ZONE. 

2. BETHPAGE WATER DISTRICT WELL 3876 SCREENED IN DEEP ZONE (NOT PUMPING FOR 2019). 

3. BETHPAGE WATER DISTRICT WELLS 6915 AND 6916 SCREENED IN DEEP 2 ZONE. 

4. BETHPAGE WATER DISTRICT WELL 8941 SCREENED IN DEEP 3 ZONE. 

OU-2

OU-3

ALL COORDINATES REFERENCED

TO NORTH AMERICAN DATUM 1983

WATER-TABLE ELEVATION AND GENERALIZED

HORIZONTAL GROUNDWATER FLOW DIRECTIONS IN

THE SHALLOW/INTERMEDIATE ZONE,

DECEMBER 2019
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0 600' 1200'

62

9

I
M

A
G

E
S

:
X

R
E

F
S

:

 
X

-
O

U
2

-
B

D
R

-
D

L

 
X

-
L

I
-
N

Y
_

R
D

&
S

T

 
x
-
1

4
9

6
x
0

1

P
R

O
J
E

C
T

N
A

M
E

:
 
 
-
-
-
-

C
I
T

Y
:
S

Y
R

A
C

U
S

E
-
N

Y
 
 
 
 
D

I
V

/
G

R
O

U
P

:
E

N
V

 
 
 
 
D

B
:
A

.
S

A
N

C
H

E
Z

 
 
 
 
L
D

:
A

L
S

 
 
 
 
P

I
C

:
(
O

p
t
)
 
 
 
 
P

M
:
(
R

e
q
d
)
 
 
 
 
T

M
:
(
O

p
t
)
 
 
 
 
L
Y

R
:
(
O

p
t
)
O

N
=

*
;
O

F
F

=
*
R

E
F

*

C
:
\
U

s
e
r
s
\
a
l
s
a
n
c
h
e
z
\
B

I
M

 
3
6
0
\
A

r
c
a
d
i
s
\
A

N
A

 
-
 
N

o
r
t
h
r
o
p
 
G

r
u
m

m
a
n
\
P

r
o
j
e
c
t
 
F

i
l
e
s
\
O

U
2
 
O

N
C

T
 
O

M
&

M
 
P

r
o
g
r
a
m

\
2
0
2
0
\
3
0
0
3
8
4
5
4
\
0
1
-
D

W
G

\
N

G
C

-
B

P
-
O

N
C

T
-
G

W
-
S

-
I
-
Z

O
N

E
.
d
w

g
 
 
 
L
A

Y
O

U
T

:
 
9
 
 
 
S

A
V

E
D

:
 
6
/
1
5
/
2
0
2
0
 
9
:
4
8
 
A

M
 
 
 
A

C
A

D
V

E
R

:
 
2
3
.
1
S

 
(
L
M

S
 
T

E
C

H
)
 
 
 
P

A
G

E
S

E
T

U
P

:
 
-
-
-
-
 
 
P

L
O

T
S

T
Y

L
E

T
A

B
L

E
:
 
-
-
-
-
 
 
 
P

L
O

T
T

E
D

:
 
6

/
2

2
/
2
0

2
0

 
4
:
3
9

 
P

M
 
 
 
B

Y
:
 
S

A
N

C
H

E
Z

,
 
A

D
R

I
A

N

FIGURE

NORTHROP GRUMMAN SYSTEMS CORPORATION

BETHPAGE, NEW YORK

OPERABLE UNIT 2

*



G

R

U

M

M

A

N

 

R

O

A

D

ROAD

B
L
O

O
M

I
N

G
D

A
L
E

 
R

O
A

D

B
R

O
A

D
W

A
Y

S
T

E
W

A
R

T
 
A

V
E

N

U

E

B

E

T

H

P

A

G

E

 
S

T

A

T

E

 
P

A

R

K

W

A

Y

N

O

R

T
H

 
W

A
N

T
A

G

H

 
A

V
E

.

H

I

C

K

S

V

I

L

L

E

 

R

O

A

D

S
E

A
F

O
R

D
 
-
 
O

Y
S

T
E

R
 
B

A
Y

 
E

X
P

R
E

S
S

W
A

Y

L

O

N

G

 

I

S

L

A

N

D

 

R

A

I

L

R

O

A

D

L
O

W

L
A

N

D

 
R

O

A
D

C
EN

TR
AL AVEN

U
E

SYCAMORE AVE

S
Y

C
A

M
O

R
E

 A
V

E

1
3
T

H
 
S

T

1
2
T

H
 
S

T

1
1
T

H
 
S

T

1
0
T

H
 
S

T

9
T

H
 
S

T

8
T

H
 
S

T

N
.
 
7
T

H
 
S

T

N
.
 
6
T

H
 
S

T

N
.
 
5
T

H
 
S

T

N
.
 
4
T

H
 
S

T

N
.
 
3
R

D
 
S

T

N
.
 
2
N

D
 
S

T

N
.
 
1
S

T
 
S

T

C

H

E

R

R

Y

 
A

V

E

MAPLE AVE

LINDEN AVE

S
.
 
6
T

H
 
S

T

S
.
 
5
T

H
 
S

T

S
.
 
4
T

H
 
S

T

S
.
 
3
R

D
 
S

T

S
.
 
2
N

D
 
S

T

S
.
 
1
S

T
 
S

T

S
.
 
7
T

H
 
S

T

C
E

N
T

E
R

 
C

T

E
A

S
T

 
C

T

R

A

I

L

R

O

A

D

 

A

V

E

M
A

P
LE

 A
V

E

T
H

O
M

A
S

 A
V

E

M
E

A
D

E
 A

V
E

SHERMAN AVE

GRANT AVE

BURKHARDT A
VE

SHERWOOD DRIVE

L
I
N

C
O

L
N

 
R

D
.

W
E

S
T

 
C

T

BEVERLY RD

MIAMI RD

CORRONET CRESCENT NORTH

CORRONET CRESCENT SO.

IRAMM PLACE

ENNESS PLACE

P

E

A

R

L
 
S

T

E
V

E
R

G
R

E
E

N
 A

V
E

C

Y

P

R

E

S

S

 

A

V

E

S

P

R

U

C

E

 

A

V

E

O

L

I

V

E

 

C

T

S
I
L
B

E
R

 
A

V
E

H
E

L
E

N
 
C

T

K
U

N
N

E
N

 
A

V
E

G
E

O
F

F
R

E
Y

 
A

V
E

P

L

A

I
N

V

I
E

W

 
R

D

R

O

B

E

R

T

 

C

T

N

A

N

 

R

D

L

A

U

R

I
E

 
B

L

V

D

R

O

N

N

I
E

 
L

N

B

R

O

A

D

W

A

Y

F
E

L
M

S

 
C

T

M

I
C

H

A

E

L
 
C

T

GILDO PL

A

R

M

O

N

 
D

R

PARKVIEW CT

ELLEN ST

DOROTHY ST

CAROLINE ST

BARBARA ST

P
O

W
E

L
L
 A

V
E

S
T

.
 
A

L
I
C

E
 
C

T

W
E

S
T

E
R

L
Y

 
A

V
E

W
O

O
L
S

E
Y

 
A

V
E

N

O

R

C

R

O

S

S

 
A

V

E

C

A

M

B

R

I
D

G

E

 
A

V

E

C

O

N

C

O

R

D

 
A

V

E

L

E

X

I
N

G

T

O

N

 
A

V

E

R
E

V
E

R
E

 A
V

E

NIBBE LA

WASHINGTON

AVE

BENKERT ST

S
E

A
F

O
R

D
-
O

Y
S

T
E

R
 
B

A
Y

 
E

X
P

R
E

S
S

W
A

Y

JACKSON AVE

LEE AVE

LAFAYETTE AVE

S
TE

U
B

E
N

 A
V

E

KEARNEY AVE

BALDWIN PL

S

E

A

M

A

N

 

A

V

E

P
A

R
K

 
A

V
E

S
.
 
P

E
R

S
H

I
N

G
 
A

V
E

N
.
 
S

H
E

R
I
D

A
N

 
A

V
E

N
.
 
R

O
B

E
R

T
 
D

A
M

M
 
S

T

S
C

H
E

R
E

R
 
S

T

N
.
 
N

A
S

S
A

U
 
S

T

N
.
 
B

U
T

E
H

O
R

N
 
S

T

N
.
 
P

E
A

C
H

 
S

T

A
N

D
E

R
S

O
N

 
S

T

C
A

R
R

I
E

R
 
S

T

W
I
L
F

O
R

D
 
S

T

M
C

 
L
O

R
D

 
P

L

PLAIN
VIE

W
 R

D

M
A

N
C

H
E

S
T

E
R

 
A

V
E

C
A

R
O

L
 
D

R

N

O

R

C

R

O

S

S

 
A

V

E

H
A

R
R

IS
O

N
 A

V
E

S

U

N

D

O

W

N

 

D

R

S
U

N
S

E
T

 
C

T

S

 
B

R

O

A

D

W

A

Y

B
E

T
H

P
A

G

E
 
S

T
A

T
E

 
P

A
R

K
W

A
Y

BETHPAGE

HIGH SCHOOL

L

E

N

O

X

 
A

V

E

901 STEW
ART AVE

(FO
RM

ER G
RUM

M
AN

PLANT 24)

P
L
A

N
T

 2
5

PLANT 30

P
L
A

N
T

 1
2

P
L
A

N
T

2
3

P

L

A

N

T

3

T

WT

L
A

N
T

 
3
7

P

L

A

N

T

 
3

P
LA

N
T 10

P
L
A

N
T

 1
2
A

P
L
A

N
T

 
5

7

0

0

 
H

I
C

K

S

V

I
L

L

E

 
R

O

A

D

(
F

O

R

M

E

R

 
P

L

A

N

T

 
2

)

MTA BUILDING

PLANT 1

PLANT 1 FUEL

DEPOT AREA

EXISTING OU2

TREATMENT

SYSTEMS

BETHPAGE

COMMUNITY PARK

A
R

R
A

N
D

A
L
E

 
R

D

A
D

E
L
E

 
P

L

O
X

 
P

A
T

H

MARTHA BLVD

FIDDLER LN

COURTNEY LN

IVY DR

D

O

L

O

R

E

S

 
L

N

E
L
D

E
R

 
P

L

N
 
R

D

COLLECTOR LN

F

O

R

E

S

T

E

R

 
L

N

TOLLER LN

F
A

R
M

 
R

A
N

C
H

 
R

D
 
W

BRIDLE PATH

L
A

R
I
A

T
 
L
N

C
O

R
R

A
L
 
R

U
N

F
A

R
M

 
R

A
N

C
H

 
R

D
 
E

PRAIRIE PATH

FARM RANCH RD S

S
T

E
W

A
R

T
 
A

V
E

T
O

T
T

E
N

 
S

T

C
E

N
T

R
A

L
 B

L
V

D

B
R

A
D

F
O

R
D

 L
N

E

M

M

A

 
S

T

R
O

M
S

C
H

O
 
S

T

N

 
H

E

R

M

A

N

 
A

V

E

 
S

T

C

E

N

T

R

A

L

 
A

V

E

B

R

O

A

D

W

A

Y

N

 
W

I
N

D

H

O

R

S

T

 
A

V

E

S PERSHING AVE

B
R

O
A

D
W

A
Y

S
E

A
F

O
R

D
-
O

Y
S

T
E

R
 
B

A
Y

 
E

X
P

R
E

S
S

W
A

Y

W

I
L

L

I
A

M

 
S

T

E

M

M

A

 
S

T

HELENA AVE

RUSSELL AVE

N MILLPAGE DR

H

O

O

V

E

R

 
L
N

W

I
L

S

O

N

 
L

N

B

R

O

A

D

W

A

Y

S

 
W

I
N

D

H

O

R

S

T

 
A

V

E

S
T

E
W

A
R

T
 
A

V
E

W

I
L

S

O

N

 
L

N

E

 
M

I
L
L
P

A

G

E

 
D

R

W

 
M

I
L
L
P

A

G

E

 
D

R

S

 
H

E

R

M

A

N

 
A

V

E

ARTHUR AVE

CREST LINE AVE

ALBERGO CT

MOTOR LN

PARK LN

B
R

E
N

N
E

R
 A

V
E

S
.
 
P

E
R

S
H

I
N

G
 
A

V
E

A

M

C

N

E

T

W

O

R

K

S

B

R

O

A

D

C

A

S

T

I
N

G

A

N

D

 
T

E

C

H

N

O

L
O

G

Y

198 GRUMMAN

ROAD WEST

VP-106

VP-107

VP-105

VP-102

VP-100

VP-115

VP-109R

VP-109

VP-101

VP-113

VP-103

VP-114

VP-110R

VP-110

VP-111

VP-104

VP-112

VP-117

VP-116

IW-1

?

8263

4708

GP-15

GP-11

1797

GP-6

GP-2

GP-4

GM-13S

GM-14S

GM-14I

GM-15S

192

6633

GM-22D

6632

6630

GM-22S

GM22I

GM-13I

BWD 9591 plant BGB

746

747

BWD 8004 well#5-1

BWD 3876 well#6-1

BWD 8941 well#6-2

BWD 6915 well#4-1

BWD 6916 well#4-2

TOH (LWD) 12560 well#6

VP-51

TOH (LWD) 7076

VP-108

VP-39

VP-73

VP-49

VP-42

VP-38

VP-48

VP-47

VP-40

VP-77

4175

2240

IW-1

5368

3450

6620

6683

6970

6463

5588

7164

7876

8522

6781

?

8263

GP-13

GP-8

GP-9

GP-10

GP-14

GP-5

RW-1

RW-2

MW-200-1

MW-203-1

B30MW-1

B24MW-2

BCPMW-1

BCPMW-5-1

B24MW-3

BCPMW-2

BCPMW-3

BCPMW-4-2

BCPMW-4-3

BCPMW-4-1

BCPMW-6-2

BCPMW-6-1

BCPMW-7-1

MW-107-1

MW-108-1

MW-100-3

MW-100-2

MW-100-1

MW-102-1

MW-111-4

MW-201-1

MW-202-1

RW-3

WELL 3

MW-109-3

VP-119

VP-118

MW-118-5

60

60

60

58

56

54

52

60

58

56

54

52

36

42

40

54

GM-16SR

9079

Q1

1461

10596

10630

10597

10598

GM-79I

P1

10593

GM-11S

10594

HN-43I

MW-61D2

MW-60D1

HN-8D

FW-1

FW-3

10623

9931

GM-13D

10592

GM-16I

GM-17D

GM-17SR

GM-17I

MW-1GF

GM-32S

MW-1

GM-14

MW-2

FFTMW

MW-2GF

GM-18D

GM-18I

GM-18S

10600

10636

10631

MW-3R

GM-20I

9921

10624

N-10627

6635

GM-21S

GM-39Da

GM-39Db

GM-78I

GM-78S

10813

10603

10635

10602

10634

GM-70D2

N-10821

GM-36D

3554

RW2-MW1

GM-38D

10814

RW1-MW1

10820

GM-34D

10815

10822

6517

10628

GM-79D

6634

MW-3

GM-74I

MW-4

MW-5

MW-6

GM-15SR

GM-15I

GM-15D

1233

11633

10977

11067

1234

9661

9929

10817

10816

10818

9928

I1

GM-79S

GM-20D

GM-74D

C1

C2

G2

D2

D1

L2

L1

E2

E1

MW-58D2

H1

I2

MW-66D2

H2

GM-5S

GM-5I

GM-6S

GM-6I

GM-9S

GM-9I

F1

F2

MW-57S

MW-57I

MW-57D1

MW-51D1

MW-51D2

MW-50D2

MW-50J1

MW-50D1

MW-50J2

J-1S

J-2I

GM-7S

GM-7I

GM-7D

GM-8S

GM-8I

GM-8D

HN-24I

HN-24I1

HN-24S

HN-24I2

MW-52S

MW-52I

MW-52D

GM-10S

GM-10I

MW-53I

MW-53D1

MW-53D2

MW-59D1

MW-59D2

MW-59D

MW-58D1

MW-58D

MW-66D1

GM-19S

MW-66I

GM-232

GM-23I

MW-63I

MW-63D1

MW-63D2

MW-63S

MW-64I

MW-64D

MW-64S

MW-62D

MW-62I

MW-61I

MW-61D1

MW-61S

MW-60I

MW-60D

MW-60S

HN-25I

HN-25D

HN-25S

HN-26S

HN-26I

HN-28S

HN-28I

HN-29S

HN-29I

HN-29D

HN-27S

HN-27S2

HN-27I

HN-27S3

HN-27I2

HN-30S

HN-30I

HN-42S

HN-42I

GM-12S

GM-12I

HN-40S

HN-40I

HN-41S

HN-41I

GM-73D

GM-21I

GM-21D

GM-19I

MW-116-5

MW-118-5

MW-117-5

10633

GM-37D

GM-37D2

GM-78D

(62.78)

(59.65)

(57.17)

(58.28)

(52.66)

(59.35)

(60.54)

(41)

(35.43)

(52.98)

GM-15D2

GM-74D2

GM-73D2

GM-33D2

GM-75D2

GM-35D2

GM-71D2

GM-36D2

GM-34D2

GM-38D2

(30.08)

MW-3-1

(59.80)

WELL 18

WELL 19

WELL 17

WELL 1

WELL 3R

(60.44)

(38.80)

GM-21D2

(57.79)

RE123D2

(59.56)

RE126D1

(NA)

(56.75)

(58.98)

GM-73D3

(59.71)

GM-74D3

GM-78D2

(60.22)

(56.25)

ALL COORDINATES REFERENCED

TO NORTH AMERICAN DATUM 1983

POTENTIOMETRIC SURFACE ELEVATION AND

GENERALIZED HORIZONTAL GROUNDWATER FLOW

DIRECTIONS IN THE DEEP 2 ZONE

DECEMBER 2019

NOTES:

1. NORTHROP GRUMMAN ONCT WELLS 1, 3R, 17, 18 AND 19 SCREENED IN DEEP ZONE. 

2. BETHPAGE WATER DISTRICT WELL 3876 SCREENED IN DEEP ZONE (NOT PUMPING IN 2019). 

3. BETHPAGE WATER DISTRICT WELLS 6915 AND 6916 SCREENED IN DEEP 2 ZONE. 

4. BETHPAGE WATER DISTRICT WELL 8941 SCREENED IN DEEP 3 ZONE 
 

EXPLANATION:

PROPERTY BOUNDARY OF THE FORMER

GRUMMAN AEROSPACE SITE

PROPERTY BOUNDARY OF THE FORMER

NAVY SITE

LONG ISLAND RAILROAD

NORTHROP GRUMMAN PROPERTY AS OF 2009

NAVY PROPERTY AS OF 2014

RECHARGE BASIN

OBSERVATION/MONITORING WELL

INDUSTRIAL WELL

PUBLIC SUPPLY WELL

IRRIGATION WELL

NORTHROP GRUMMAN ONCT WELL

ABANDONED WELL

LINE OF EQUAL WATER-LEVEL ELEVATION

IN FEET RELATIVE TO MEAN SEA LEVEL

(DASHED WHERE LESS CONTROL)

WATER-LEVEL ELEVATION IN FEET

RELATIVE TO MEAN SEA LEVEL

DIRECTION OF HORIZONTAL COMPONENT OF

GROUNDWATER FLOW

OPERABLE UNIT 2

OPERABLE UNIT 3

NOT APPLICABLE, WATER LEVEL MEASUREMENT WAS

COLLECTED OUTSIDE OF DECEMBER 2019 SYNOPTIC PERIOD

(52.48)

OU-2

OU-3

APPROXIMATE SCALE IN FEET
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Table 13. Summary of Metals Concentrations in Groundwater Proximate to Former Northrop 

Grumman Plants 1 and 2 

Table 14. Summary of 1,4-Dioxane Concentrations in OU2 Groundwater Samples  

Table 15. Comparison of OU2 Fourth Quarter 2019 Vertical Hydraulic Gradients to Model-Predicted 

Gradients   

Table 16. Percent Change of Total Volatile Organic Compounds in OU2 Monitoring Wells  

FIGURES 

Figure 1. Locations of Treatment System and Discharges 

Figure 2. ONCT Groundwater Extraction and Treatment System Site Plan  

Figure 3. ONCT Groundwater Extraction and Treatment System Schematic  

Figure 4. Remedial Wells Total VOC Mass Recovery Rates Through December 2019 

Figure 5. Remedial Wells Yearly Total VOC Mass Removed Through December 2019 

Figure 6. Remedial Wells Cumulative Total VOC Mass Removed Through December 2019 

Figure 7. Total Volatile Organic Compound Concentrations in On-Site Deep2 OU2 Remedial Wells 

Figure 8. Total Volatile Organic Compound Concentrations in Intermediate, Deep, and Deep2 

Monitoring Wells Proximate to OU2 ONCT System 

Figure 9. Water Table Elevation and Generalized Horizontal Groundwater Flow Directions in the 

Shallow/Intermediate Zone, December 2019 

Figure 10. Potentiometric Surface Elevation and Generalized Horizontal Groundwater Flow 

Directions in the Deep2 Zone, December 2019 

Figure 11. Cross Sections Lines and Maximum Total Volatile Organic Compound Concentrations 

2019 

Figure 12. TVOCs in Groundwater 2019 Cross-Section A-A’  

Figure 13. TVOCs in Groundwater 2019 Cross-Section B-B’  

Figure 14. Deep Zone Maximum TVOC Concentrations 2019  

Figure 15. Deep2 Zone Maximum TVOC Concentrations 2019  

Figure 16. Deep3 Zone Maximum TVOC Concentrations 2019 

Figure 17. Model Simulated Groundwater Elevations and Groundwater Capture Zones: At the End of 

2019 – Layers 5 through 8 

Figure 18. Total Volatile Organic Compound Concentrations in Upgradient Intermediate and Deep 

Monitoring Wells 

Figure 19. Total Volatile Organic Compound Concentrations in Deep and Deep2 Monitoring Wells 

Downgradient of OU2 ONCT System 
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